A patient named A. A, age 16 years reported with a chief complaint of crowding in the upper front tooth region. After clinical and radiographic evaluation, the patient was diagnosed as a case of Angles Class I malocclusion overlying a Class I skeletal base with crowding of 16 mm in the upper arch and 11 mm in the lower arch with multiple impacted teeth. The treatment objective was to de-crowd the upper and lower dentition while restoring their alignment and attend to the impacted teeth. The treatment plan was to create adequate space by extraction of the upper and lower first premolars and use of contemporary orthodontic mechanics with the pre adjusted edgewise appliance to de-crowd and de-impact the displaced teeth. The case was finished with Class I molar and canine relation with normal overjet, overbite, and good overall facial esthetics.
Introduction
P ermanent maxillary canines are frequently displaced as compared to other teeth in the maxilla. The prevalence of noneruption and ectopic eruption of this tooth has been reported to be 0.9%-2%. [1] Impactions of maxillary canines are twice as common in females (1.17%) as in males (0.51%). [1] It is also estimated that the incidence of palatal impaction exceeds that of the labial impaction by a ratio of at least 2:1 or 3:1. [2] Clinical evaluation of palatally impacted canine followed by contemporary radiographic localization/assessment [3] and cone beam computed tomography (CT) is of immense importance to the management of unerupted or impacted canines.
Considerations such as position of the crown and root of impacted canine and its axial inclination are important for the overall treatment prognosis. [4] Closed method of surgical exposure is preferred over open method for long-term periodontal health. [5] There Journal of Indian Orthodontic Society ¦ Volume 51 ¦ Issue 4 ¦ October-December 2017 Extraoral examinations [ Figure 1 ] revealed head type was mesocephalic, Facial form was mesoprosopic, no gross facial asymmetry was noted however the chin point was slightly deviated to the right as compared to the facial midline, facial profile was straight, facial height -upper/lower were apparently normal, lips were competent, nasolabial angle was right angled, mentolabial sulcus was normal. Figure 1 ] suggest, smile arc was consonant but asymmetrical, there was no incisal display at rest, but at smile it was 9 mm, lateral tooth display was from premolar to premolar, buccal corridor was normal, gingival tissue was normal, papilla was present, dentition was of normal size, teeth shapes were normal and well contoured, normal axial inclinations of the front teeth were noted, contact areas were all normal anteriorly, incisal embrasure was normal, the upper dental midline was slanted to the right but the upper and lower dental midlines were matching. Figure 2 ] revealed a permanent dentition with missing maxillary right permanent canine and lower left second premolar. The general dental condition was average with dental caries in 16, 26, 36, 46 (occlusal surface) and buccal pit caries in 36, 46. Gingiva was healthy with a pinkish hue and good soft tissue contour; frenal attachments were all normal, tongue was of normal size, shape and texture of oral mucosa was normal, tonsils and adenoids were also normal.
Smile analysis [

Intraoral examinations [
Occlusal features [Figures 2 and 3] reveal maxillary
Arch was U-shaped, asymmetric, with crowding of 16 mm with normal palatal depth and contour. Mandibular Arch was U-shaped, asymmetric with crowding of 11 mm. Incisor relationship was Class I, overjet was 1 mm, and overbite was 30% (2.5 mm). Upper and lower dental midlines were in congruence, but both were slightly shifted to the right with respect to the facial midline. The left buccal segment presented with super Class I molar relation while the right buccal segment showed a Class I molars. Dental crossbite was noted in relation to upper right lateral incisor (12).
Gross displacements of teeth were noted in the maxillary arch with upper right canine (13) missing (expected palatal impaction due to a bulge palpated in the palate between upper right lateral incisor (12) and upper right premolar (14)) and buccally blocked out upper left canine (23). In the mandibular arch, displacements were noted in the right and left second premolar region, with the right premolar partially impacted while the left premolar was missing and was expected to be completely impacted. Rotations were noted in multiple teeth in upper and lower arches. The third molars were absent in all the four quadrants which are in congruence with the age of the patient (age 16 years).
General radiographic examination
Pretreatment radiographs taken were lateral cephalogram [ Figure 4 ], orthopantomogram (OPG) [ Figure 4 ], maxillary occlusal [ Figure 5 ], and cone beam CT (CBCT) of 13 [ Figure 5 ].
Panoramic radiographic examination revealed multiple impacted teeth 13, 35, 45, and labially blocked out 23. The mesial inclination of the lower first permanent molars (36, 46) bilaterally indicated space loss, therefore, loss of availability of adequate space for the eruption of 35 and 45. There was also the absence of adequate space for the eruption of 18, 28, 38, and 48 in the future. Temporomandibular joint space appeared optimal with normal size, shape, and position of the condylar heads.
Maxillary Occlusal Radiograph and CBCT revealed impacted maxillary right canine (13), the crown of which 
Localization of 13 -Vertical tube shift technique [Figures 4 and 5]:
Considering the clinical examination and that the tip of the canine seemed to go down in the OPG as compared to the occlusal radiograph, the localization technique suggests the maxillary right canine to be palatally impacted with favorably oriented more vertically. The CBCT confirms the above findings.
Sector classification [ Figure 4 ] for assessment of severity of impaction of 13 suggests vertical displacement from the occlusal plane to the canine tip of 14 mm and angular measurement to occlusal plane of 61° in Sector-1, suggesting a favorable prognosis.
Lateral cephalometric assessment [ Figure 6 ] suggests a Class I skeletal base (sagittal skeletal relationship) with proclined and forwardly placed upper incisors and retroclined but forwardly placed lower incisors (Dental base relationship). The dental relationships were apparently normal except for forward positioning of the lower incisors with respect to the A-pog line. The growth pattern of the patient was average with proportionate vertical dimension of the face. Both the effective maxillary and mandibular skeletal base length were reduced. Soft tissue lip position was normal with an obtuse nasolabial angle.
Model analysis
The model analysis suggested total crowding of 16 mm in the maxillary arch and 11 mm in the mandibular arch. Arch perimeter analysis suggested 14 mm of maxillary tooth material excess and Carey's analysis showed 8 mm of mandibular tooth material excess. Pont's index revealed anterior arch expansion possible by 4 mm and posterior arch expansion possible by 2 mm. Bolton's analysis revealed no tooth material discrepancy between the upper and the lower dentition.
Diagnosis
A patient named A. A, age 16 years was diagnosed as Angle's Class I malocclusion underlying a Class I skeletal base with average growth pattern. Other associated problems include crowding of 16 mm in the upper arch and 11 mm in the lower arch with multiple impacted teeth (13, 35, and 45), mild proclination of upper incisors with retroclined and forwardly placed lower incisors. Overall dental health was average with the presence of dental caries. Soft tissue parameters were apparently normal with an orthogonal facial profile and absence of lip strain. The IOTN index suggests a score of 5i which confirms the requirement of mandatory orthodontic intervention.
Treatment objectives/plan
• To decrowd the upper and lower dental arches with correction of rotations and dental crossbite • To de-impact 13, 35, 45, and restore their alignment in the arches After an initial healing period of about a week, a distal traction force was given on 13 from the transpalatal arch to provide adequate clearance from the lateral incisor root before starting with the extrusive movements.
The archwire sequence included 0.014 Niti to start with followed by 0.016 Niti and 0.018 Special plus Australian wire. Posterior bite blocks were placed during this phase to correct the dental crossbite in 12. During the initial alignment, phase 13, 35, 45 were not included in the archwire system.
After the initial alignment was achieved, then an inverted loop archwire [ Figure 7 ] made of 0.014 SS Australian special plus wire with downward and outward activation, on 0.018 SS Premium Australian base archwire was placed to de-impact 13.
When the de-impaction process was in progress, the lower arch was bonded and the same sequence of archwire as followed in the upper arch was used for initial alignment. Passive eruption of the vertically impacted second premolars bilaterally continued in between after extraction of 34 and 44.
Once the extrusion of 13 was completed and adequate crown length was visible, derotation of the teeth was performed using a couple [ Figure 7 ]. After derotation of 13, its crossbite correction was initiated with a piggy back archwire -0.014 Niti over a 0.018 Australian Premium wire and posterior bite blocks in place to provide adequate clearance. Simultaneously in the lower arch, initial alignment progressed, and de-impaction of 35 and 45 was completed.
Once the crossbite was corrected in 13, there were issues related to torque due to significant tooth movement performed from the palatal to the labial aspect. Our choice of appliance for individual torquing of 13 was the Tan torquing auxiliary [ Figure 8 ] which was placed to add adequate negative torque to the tooth.
Once torquing was completed 19 × 25 Niti was placed both in the upper and the lower arch followed by 19 × 25 SS archwire. Minor remaining extraction spaces were closed during this phase using sliding mechanics. Finally at 19 × 25 TMA archwire was placed both in the upper and lower arch for finishing and detailing after making the required changes in bracket positioning. Additional negative torque was also added during this phase on 13 by twisting of the wire in the segment between two v-dends given mesial and distal to the bracket. Active treatment time was about 18 months.
Retention plan
The fixed lingual bonded retainer was given in the upper anteriors and from the canine to canine in the lower arch. In addition, the patient was also given upper and lower removable wrap around retainers extending till the second molars in both the arches. The patient was advised to wear the removable retainers for two years with periodic check up every 6 months.
Complications encountered during treatment
Increased crown lengthening in the palatal side of 13 was noted after vertical eruptive movement was done with the inverted loop archwire, which was later corrected on the tooth being brought into the arch and gaining its ideal inclinations. Loss of torque was noted in 13, during crossbite correction which was later corrected with TAN torquing auxiliary and third order bends in the 19 × 25 TMA wire.
Results achieved
The case was finished with Class I incisor relationship with normal overjet and overbite of No occlusal wear facets were noted with mutually protected occlusion and canine-guided excursive movements established. A consonant smile arc was achieved and smile esthetics was significantly improved [ Figure 11 ]. There were also significant changes in the peer assessment rating (PAR) index scores pre-and post-treatment [ Table 1 ].
Lateral cephalogram reveals normal inclinations of maxillary and mandibular incisors and Class I molar and canine relation with an orthogonal facial profile. OPG reveals good root divergence of the maxillary and 
Interpretation of posttreatment cephalometric values:
On comparison of the pre-and post-treatment cephalometric parameters [ Table 2 ], skeletally, there was mild change in the ANB angle of 0.5° accounting from a combination of upper anterior retraction, change in occlusal plane, and residual vertical growth. The skeletal base at the end of the treatment was maintained at Class I [Figures 13-15 ].
The dental base relationship changed as there was a retraction of the upper incisors both angular (4°) and linear (1 mm), the lower retraction was more bodily than angular (change-angular -1°, linear -3 mm). The incisor mandibular plane angle was however acute posttreatment at 85° [ Table 2 ].
With retraction, the interincisal angle increased by 5°, and the relationship of the lower incisor to the A-Pog line The vertical parameters did not change much except slight opening of the mandibular plane angle by +1° and increase in lower anterior facial height by 3 mm. The maxillary and mandibular effective length, however, remained unchanged.
With respect to soft tissue parameters -the position of the lower lip remained constant, but the nasolabial angle 
Critical appraisal
Patient A. A, age 16 years reported with a chief complaint of irregular front teeth, on subsequent clinical and radiographic examination she was diagnosed with Angles Class I malocclusion with multiple impacted teeth. Although the patient presented with a straight profile and obtuse nasolabial angle, the severity of the crowding warranted four first premolar extractions for decrowding and de-impaction to maintain the already existing straight profile.
Although the option of 13 extraction can be debated on, considering that there was good proximal contact between 14 and 12 with the idea of ideal functional occlusion in mind of mutually protected occlusion and canine guided lateral excursive movements and that the canine although impacted was in a favorable state for de-impaction extraction of 14 and de-impaction of 13 was considered as a better option.
The case was ideally finished with Class I molar and canine relation with normal overjet and overbite and an improvement in the PAR index score from 29 to grade 0 was noted. The soft tissue also responded well during the treatment thereby maintaining the straight profile and improvement in nasolabial angle which can be accounted for, partly to the treatment and partly to the soft tissue growth.
Although the overall result achieved was highly satisfactory, certain points needed to be noted, which includes slight crown lengthening on the palatal side of 13 which should revive over time considering the axial inclination and alignment were rightfully maintained, follow-up was advised to the patient for the same.
Posttreatment OPG revealed mild root blunting in 12, which can be accounted to the proximity of the crown of 13 to its root. Although adequate measures were taken to bypass one from the other from the mechanics point of view, still mild blunting was noted, which in no way would significantly compromise the longevity of the tooth. There is a minor marginal ridge discrepancy noted between, 46 and 47 in OPG which did happen, even after second molars were bonded and 19 × 25 SS wire passed through it.
Posttreatment cephalogram revealed, lower incisor position was slightly retroclined at the end of the treatment, but considering the occlusion achieved posttreatment and the good bone support that it has, prognosis appears to be good.
Finally, although the patient was repeatedly intimated for getting dental caries restored at the very onset of the treatment, she was neglectful in that aspect and finally consented to do it and was referred back to the referring dentist. The patient was also intimated about probable extractions of third molars at a later date as lack of space for their eruption is noted in the posttreatment OPG.
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